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STUDENT OUTLI NE

PRECI SI ON LI GHTWEI GHT GPS ( GLOBAL
POSI T1 ONI NG SYSTEM RECEI VER ( PLGR)

LEARNI NG OBJECTI VES:

1. TERM NAL LEARNI NG OBJECTIVE: G ven the references, PLGR
and requirenment to direct a tactical convoy operation, use the
PLGR to direct the novenent of the convoy, per TM 11-5825-291-
13. (3510.1.17)

2. ENABLING LEARNI NG OBJECTIVES: G ven the references, PLGR
and requirenment to direct a tactical convoy operation, per TM
11-5825-291-13:

a. Prepare the PLGR for operation. (3510.1.17a)
b. Enter waypoint data. (3510.1.17b)

c. Navigate from your position to another position.
(3510.1.17c)

d. Performposition fixes. (3510.1.17d)

e. Determ ne range, azinuth, and evaluation difference to
sel ected waypoints. (3510.1.17e)

OUTLI NE

1. DESCRI PTI ON AND CAPABI LI TI ES OF THE GPS

a. Description. The GPS is a satellite based, radio
navi gati onal systemthat interfaces with ground, air, or sea
based receivers called Precision Lightweight GPS Receivers
(PLGR s) (AN PSN-11) or Positioning Location Reporting System
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(PLRS) to provide accurate position, speed, distance, and
beari ng of other | ocations.

(1) The GPS consists of a constellation of twenty-four
satellites that are in orbit around the earth. For accurate
data, the PLGR nust track at | east four satellites.

(2) GPS will assist the user in perform ng such
nm ssions as siting, surveying, tactical reconnai ssance,
artillery forward observing, close air support, navigation,
anphi bi ous operations, mechani zed maneuvers, and el ectronic
war f are operati ons.

b. Capabilities. Wen satellite reception is conplete the
GPS provides worl dw de, twenty-four hour, all weather, day or
ni ght coverage. The GPS has the follow ng capabilities:

(1) When crypto variable keys are entered, the GPS can
| ocate the position of the user within sixteen neters.

(2) GPS can also determ ne the distance and direction
fromthe user to a programmed | ocation, or the distance between
two programred | ocations called waypoints.

c. Limtations. The GPS navigational signals are simlar
to light rays, so anything that blocks light will reduce or
bl ock the effectiveness of the signals. The nore unobstructed
the view of the sky, the better the system perforns.

2. DESCRI PTI ON OF THE GPS AN PSN- 11 RECEI VER

a. The AN/PSN-11, PLGR is a hand-held, lightweight, battery-
power ed, vehicle nounted personal navigation systemthat
receives data from GPS satellites and conputes 3-di nensi ona
(3D) position, velocity, time, and navigational data for the
user. The PLGR requires line of sight access to the satellite
signals, so it nust be held so that its integral antenna has
line of site access to the sky.

b. Descri ption and Function of the PLGR Controls and
| ndi cators

(1) The first itemyou will notice when you pick up the
AN/ PSN-11 is the display screen. The display screen is a
backlit, four-line, sixteen- character, LCD screen. The
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contents on the screen are determ ned by the keys that are
depressed and user selected options.

(2) Beneath the display screen is the twelve-block
keypad. The keys on the keypad are used to turn the receiver ON
and OFF as well as access the various operational nodes. The
keys on the keypad are used to access the functions of the PLGR
as foll ows:

(a) ONBRT. Depressing this key once will turn the
AN/ PSN-11 on. Pressing the key a second tinme will turn on the
backl i ght of the display screen for use in night operations.

(b) UP and DOMN keys. These keys are used to change
di spl ay pages, change nuneric/al phabetic field val ues, and
activate various functions.

1 \When holding the BRT key and either the UP or
DOWN key, the user can adjust the intensity of the backlight of
t he di splay screen.

2 These keys al so have a speed scroll function;
continued pressing of either key will cause the scrolling of the
field values or functions to speed up.

(c) LEFT and RIGHT arrow keys. These keys are used
to nove the cursor fromfield to field in the display. The
cursor appears on the display screen as a blinking field. These
keys al so have an auto repeat function when continually
depressed.

(d) MENU. Pressing the MENU key displays the system
menu. The menu consists of two pages, with el even options to
select fromand a twelfth option of CRYPTOif the PLGR is |oaded
with crypto logic. To select the second page of the nenu, press
the MENU key a second tinme. The options are selected by using
the LEFT and RI GHT arrow keys to highlight the desired option
and then using the UP key to activate that option.

(e) WP (Waypoint). Pressing this key brings up the
waypoi nt nmenu di splay. There are eight options for the WP nenu.
Use the LEFT and RI GHT arrow keys to highlight the desired
option and then use the UP key to access that option.

(f) POS (Position). Pressing this key will bring up
the user's present position, tine, date, day, node, speed, and

[11-3



satellite tracking status on the display screen. This selection
has three pages to display the various information.

(g) NAV (Navigate). Provided there are waypoints
programred into the PLGR, the NAV key, when pressed, allows the
user to navigate with the AN/PSN-11. There are a nunber of
options for this node.

(h) CLR/ MARK. This key has two functions. The
first function is when the key is pressed one tine, the user can
enter his present position as a waypoint. The second function
is used when this key and the NUM LOCK key are pressed at the
same tinme, this enables the user to zeroize the AN PSN-11.

(i) OFF. VWhen the OFF key is pressed the receiver
will power down after a thirty second countdown display. |If the
OFF key is pressed a second tinme the receiver will be turned off
instantly. You can also term nate the power down countdown by
depressing the OV BRT key; by doing this the PLGR wil
automatically return to the | ast node used.

(J) NUM LOCK. This key has two functions. The
first function, when the NUM LOCK key is depressed one tine,
will lock out all the functions of the the keys discussed up to
this point and allow the user to enter nunbers in fields by
depressing the appropriate key for that nunmber. The second
function, as was previously nmentioned, is used in conjunction
with the CLR/ MARK key to zeroize the AN PSN-11.

(3) On the right side of the ANNPSN-11 is the integral
antenna. The antenna can be sw veled for the best signal
reception while the display screen is held at the best view ng
angl e.

(4) Located on the top right side is the KO -18/KYK-
13/ SI NCGARS (J1) connector.

(a) When this connector is connected to a Sl NCGARS
conpatible radio, tinme fill data will be provided.

(b) When connected to a KYK-13, Electronic Transfer

Device, or a KO -18, General Purpose Type Reader, crypto can be
| oaded.
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(5 To the left of the SINCGARS connector is the battery
conpartnent. One of the following three battery configurations
can be used to provide the power needed to operate the PLGR

(a) AA Alkaline. This configuration requires eight
AA al kaline batteries used in conjunction with a special battery
hol der insert. This setup is non-rechargeable, and has a
mnimum|life of four hours.

(b) BA-5800/U. This is a one-tine use, non-
rechargeable, lithiumbattery. This configuration requires one
battery with a ten hour minimumlife.

(c) Nickel Cadmum This is a reusable,
rechargeabl e battery. It has a mnimumlife of one and a half
hours. When the AN/PSN-11 is connected to an external power
source the battery can be recharged within thirty-six hours.

(6) On the left side of the ANNPSN-11 is the handle. The
handl e is designed so the left hand is inserted between the
handl e and the unit. Wth the unit held this way, the |eft
thumb is free to operate the keypad.

(7) At the bottom of the ANNPSN-11 is the menory battery
cover. The 3.6 volt lithium battery is replaced by renoving the
cover and battery and installing the new battery. This is a
non-rechargeabl e battery with a one year |ife expectancy. Wen
this battery is replaced a primary battery source nust be
installed so that all operating parameters input by the user

wll be retained. |If the nmenory battery is replaced w thout
primary power source installed in the unit all operating
parameters of the ANPSN-11 will be reset to the default val ues
preset by the manufacturer and crypto data (if entered) wll be
| ost.

(8) Located on the back of the AN/ PSN-11 on the top left
hand side is the J2 connector. Flip open the protective cover
and this will give the user access to Input and Qutput (1/0)
options via a two way serial port.

(9) The next connector is the J3 connector | ocated
beneath the J2 connector. Opening the cover gives the user
access to the external helnet or renote antenna connector.

(10) The last connector on the back of the unit is the
J4 connector. It is |ocated beneath the J3 connector and i s used
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for connecting the battery charger, external AC power, or
ext ernal power input.

3.  NAVI GATI NG W TH THE AN/ PSN- 11

a. Prepare the ANNPSN-11 for operation

(1) The first step in the preparation of the AN PSN-11
receiver for operation is to install the batteries in the
battery conpartnment.

(a) First, unscrew the battery cover, tilt the unit
upsi de down, and renmpve the old battery fromthe AN PSN-11.
Remenber, that if a lithiumbattery has been used it nust be
handl ed as hazardous material and di sposed of properly. Check
| ocal SOP's for the procedures for the disposal of hazardous
mat eri al s.

(b) Next, install the fresh battery or batteries in
the battery conpartnent according to the PLGR configuration for
either the nickel cadmum Ilithium or AA batteries.

(c) Now nake sure that the edge of the battery pack
and the mating Oring in the unit are free of dirt before
attenpting to connect the battery cover.

(d) Wth the unit free of dirt, screw the battery
cover onto the unit until the battery cover is hand tight.

(e) Finally, if you are using a battery that has
been previously used, you should reprogramthe battery usage
di spl ay under the status selection. This will be discussed in
our next section.

(2) Next, press the ONVBRT key. This will power up the
PLGR, and allow the receiver to start tracking satellites.
Since we are turning the receiver on, the follow ng should
occur:

(a) A brief screen test pattern wll appear.
(b) The next screen that cones up will show the

copyright notice, the software and hardware versi on nunber, and
t he nonmencl ature of the unit.
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(c) The third screen shows the unit's self test
results, and the battery usage status as tine used and tine
left.

(d) The final screen that comes up will show the
| ast conputed position that the receiver has stored into its
menory.

(3) Next, press the MENU button, this will bring up the
first page of the nmenu. |If the STATUS field is not blinking,
use the LEFT arrow key to nove the cursor to the STATUS field
and the press the UP key. This will allow you to review self
test results, reset battery usage time, access input/output
(110 information, check on satellite search/tracking
information, satellite signal/health conditions, special
satellite informati on, and self test nmessages. To access the
vari ous pages press the DOMNN key. This node has seven pages.

(a) Page one, systeminformation.

1l Line 1l - GPS status. This field displays
"good" or "<3SV." To give accurate positioning the PLGR nust
track four satellites. At |least three satellites are needed for
a two-di nensional position fix.

2 Line 2 - Self-test results. This is the
result of the power-on or conmmanded self-test. This line wll
di splay "Self-Test OK'" or "Self-Test Fail."

3 Line 3 - Antenna source. This line will show
"I nternal Antenna" or "External Antenna" as determ ned by the
user configuration.

4 Line 4 - Power source. This will display
either "Battery power" or "Vehicle power," dependi ng upon the
actual power supply.

(b) Page two, Battery status. The information on
this page shows the type of battery system being used to power
the unit and how much life is left in the battery, depending
upon the type of battery and the accurate entry of the tinme
used.

1 Line 1 - Battery selection. The user nust
activate this field to input the battery type used. Either BA-
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5800/ U or AA alkaline. The unit will automatically sense and
display Ni-Cad if it has been installed.

2 Line 2 - Battery type. The unit wll
automatically display the battery nomenclature that was sel ected
fromthe information on Iine one, either rechargeable or non-
rechar geabl e.

3 Line 3 - Tine used. This is the amount of

time the battery has been used. If a fresh battery has been
install ed use the RST (Reset) field to reset the USED tine to
0000. If a used battery is installed activate this field and

set the tine according to the anmount of tine (life) the battery
has been used.

4 Line 4 - Tine left. This line will show the
cal cul ated anmount of battery life remaining, according to the
information on line three.

(c) Page three, I/O (I nput/Qutput) status. This
page covers information for input/output data for the AN PSN-11.

(d) Page four, satellite tracking status. This page
will display the status of four of the five satellites that the
PLGR is trying to track or is tracking. To display the status
of the fifth satellite, press the RI GHT arrow key.

1 Line 1. The nunber of the satellites that are
currently being tracked or searched for.

2 Line 2. The strength of the signal being
transmtted fromthe satellite. Twenty-five to 50 dB (decibel)
are good, thirty-four dB is the best.

3 Line 3. The code of the signal being
transmtted. There are three codes: CA, P, or Y.

4 Line 4, satellite status: |I-interference, R
recovery, S-searching, or T-tracking.

(e) Page five. Visible satellite status. Depending
on the nunber of "visible" satellites, there may be nore than
one page five. To access the other pages press the DOW key,

t here are enough continuous pages to include all information for
all "visible" satellites.
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1 Line 1. The ID nunbers assigned to specific
visible satellites.

2 Line 2. The health of each satellite
identified on |ine one, either OK or Bad.

3 Line 3. The azimuth of each satellite in
degrees and relative to true north.

4 Line 4. This line will display the elevation
angl e of each satellite and whether the satellite is ascending
or descending by the direction of the corresponding arrow.

(f) Page six. This page is an encrypted nmessage
fromthe satellite control center, if one has been sent. This
nmessage is only "readabl e" by personnel with the ability to de-
crypt the nessage.

(g) Page seven. This |ast page consists of self-
test messages. |If a nessage is displayed, consult the user's
manual and determne if the unit nust be turned in for
mai nt enance.

(4) To access the setup screen, press the MENU key and
activate the setup field. The setup screen allows the user to
set operating paraneters for the PLGR according to his
requi rements. The paranmeters can be changed by using the LEFT
and RI GHT arrow keys to activate the appropriate field and the
UP and DOWN keys to make the actual field selection. Normally
t he comuni cati ons section will have al ready programmed the
appropriate information. However, it is a good idea to check
this informati on when you receive the equipnent. Also, certain
situations may dictate that you change the information such as a
sudden change in operating areas. The setup screen has seven
pages that will display the follow ng information:

(a) Page one, Setup Mde. This page has four |ines
to determ ne power consunption and satellite signal selection.

1 Line one. Line one displays the operating
node sel ected by the user. The different types of nodes and
their descriptions are as foll ows:

a STBY (Standby) for reduced power

consunption. The unit will stop tracking satellites after a
position fix has been obtai ned.
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b TIME to display time-only.

c AVG (Averaging) to determ ne a precise
position (the unit must be stationary for this function to
perform correctly).

d FIX (Quick-fix). The unit will determne a
position and autonmatically power down.

e CONT (Continuous). The unit will provide

conti nuous position updates to the user. This node consunes the
nost power.

f TNG (Training). This node sinulates a
course and is used in conjunction with the tutorial in the
user's manual .

2 Lines two and three - node description
i nformati on.

3 Line four - SV-TYPE. The user can programthe
PLGR to receive either M XED for all satellite signals or Y for
encrypted signals. The unit nust have crypto vari abl es | oaded
or the unit will only receive m xed signals.

(b) Page two, Setup Units. This page is used to
determ ne the coordi nate system distance, and angle units.

1 Line one - Coordinates and distance units.
There are seven coordinate selections for this line, however
since the application for this unit is for the mlitary we wl
sel ect either the MGRS-New or MGRS-O d. To determ ne our
sel ection refer to second character of the 100,000 neter square
identifier for the area you are operating in. If the character
is either an X, Y, Z, select the Od field, if any other
characters of the al phabet are shown select the New field. The
second field of this line refers to the velocity and di stance
units that we need to navigate. Select the nmetric field since
we measure units on a map with the metric system

2 Line two - Elevation units and reference.
This is the type of units the user will want to neasure
el evation in. There are two selections, neters and feet.
Sel ect neters because elevation on the mlitary map i s nmeasured
in meters. The second selectable field on this line is how
el evation is neasured on the map you are using. Look on the
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mar gi nal information on your nmap to make this determ nation
The two selections are MSL for nean sea | evel and DTM for datum
Most military maps neasure el evation from nean sea | evel so nmeke
the appropriate field selection fromthis information.

3 Line three - Angle units. This last line
contains two selectable fields. The first is how the user wants
to neasure his angle units, either degrees or mls. Artillery
uses mls so our selection for use with the conpass will be deg
for degrees. The second field determ nes how we will determ ne
our north reference. Again we are using this as an aid with the
conpass so our selection will be Mag for nmagnetic north.

(c) Page three, Magnetic variation. This page wll
all ow the user to enter the magnetic variance for the area that
he is operating in. This information can be found on the map
but the PLGR can also calculate the variance automatically. The
sel ection for our use on this page will be "Calc" for the unit
to calculate the variance automatically.

(d) Page four, Setup options. This page wll allow
the user to custom ze his position and waypoi nt pages, there are
three lines to this page.

1 Line one - Elevation hold node. The two
selections for this field are automatic and manual. The
automatic node will enable the systemto display the elevation
as accurately as possible when there are at |east four or nore
satellites being tracked and the geonetry between the satellites
is good. If less than four satellites are being tracked or the
geonetry is bad, the user can select manual and enter the
el evation fromthe map.

2 Line 2 - Tine reference. The time for the GPS
is measured from Greenwi ch Mean Tinme (GMI/ 0 degrees | ongitude).
You nmust know which tinme zone you are operating in to input the
actual offset time. This information will normally be obtained
fromthe Battalion S-4. Use the LEFT or RIGHT arrow keys to
nove the cursor to the tinme Iine then use the UP or DOMN keys to
select the local tine offset. For exanple the east coast of the
US. is -5 therefore you would input: LOC=Z-5:00. When in
dayl i ght savings tine enter -4.

3 Line 3 - Error display format. The errors for
di stance, elevation, and tinme can be displayed in real units
such as neters, mles, feet, kilometers and so forth, as a
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Figure of Merit (FOM or a Time Figure of Merit (TFOM. FOM s
and TFOM s use synbols to represent margins of error, if the
unit is in this nmode, the user will have to know what those
characters represent. For our purpose we will use the + to
represent real units and real tine.

(e) Page five. This page allows the user to sel ect
the operating area datum and to control the automatic off tiner.
This page has two lines to program

1 Line 1 - Datum nanme. Datunms are sections of
the earth's surface that are mapped mat hematically. The earth
is divided into fifty-one datuns. The datum for the area you
are operating in is found in the marginal information of the
standard mlitary map. Use the LEFT and RI GHT arrow keys to
nove the cursor to the datumline and then use the UP and DOWN
keys to select the appropriate datum

2 Line 2 displays the datum | abel field
associated with line one. This is a display line only and
cannot be altered.

3 Line 3 - Automatic off timer. The automatic
off timer is used to conserve battery power. The selections are
OFF, 15-sec, 5-mn, or 20-mn. According to the |ast keystroke
entered, the tinmer, if activated, wll start the countdown and
power down after the programmed tine has been reached. |If
anot her keystroke is entered during the countdown, the tiner
will reset and begin again. |[If the tinmer selection is off then
the unit will stay on continuously.

(f) Page six, Data port. This page is used for the
i nput/output (I/0O options. This is used in conjunction with
data port interface and will not be covered in this class.

(g) Page seven, Autonmark node. The automark node is
used to periodically "wake up" the PLGR and have it performa
position fix and store it as a waypoint.

b. Entering Waypoint Data Into the AN/ PSN-11.

(1) The first step for entering waypoint data in the
AN/ PSN-11 is to press the WP key, this will activate the
waypoi nt nmenu. Select the enter field with the LEFT or RI GHT
arrow key and activate the node with the UP key. This node will
enabl e you to enter data for up to ninety-nine waypoints and
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each waypoint will have an accuracy of a ten digit grid
coordi nate (one neter). All waypoint data will be contained on
two pages for each waypoint.

(a) Page One. This page defines the waypoint and it
has four user alterable |ines.

1 Line 1 - waypoint nunber and |abel. The
waypoi nt nunber can be any nunmber 01 - 99. The label is a name
or group of numbers, letters, or characters that can be assigned
to the waypoint for ease of reference. The name can be any
al pha-nuneric title, up to ten spaces. The LEFT and RI GHT arrow
keys are used to activate the appropriate box and the UP and
DOWN keys to choose fromthe letters, nunbers, or characters.

2 Line 2 - MGRS (Mlitary Gid Reference
System). This information nust be input to properly navigate to
the selected waypoint. In the marginal information on your nap,
| ocated in the grid reference box, you will find the grid zone
designator. Use the L/R and I NC/ DEC switches to programthe
correct designator. The second part of this line shows the
coordi nate system selected in the setup and is non-alterable.

3 Line 3 - square and coordinate. The square is
the 100,000 neter area of the map you are navigating to. The
identifier is found in the grid reference box, beneath the grid
zone designator. The square is a two character designator
exanple: TP. The coordinate is the actual ten-digit grid
coordi nate obtained by basic mlitary map reading. The
LEFT/ RI GHT and the UP/ DOWN keys are used to select the fields
and change the characters and nunbers.

4 Line 4 - elevation. The fourth line is the
altitude of the selected waypoint. This information nmust be
entered manually by the user. The altitude is read fromthe

contour lines on the map and entered into the PLGR in the sane
manner as all other data. This information is not needed to
conplete the waypoint data. 1In the notor transport field you

may not need this information, so you nay |leave this field
enpty. The second part of this line contains a clear (CLR)
selection that will allow the user to clear all data fromthe
waypoi nt and begi n over agai n.

a To save the way point data, use the RIGHT
arrow key to position the cursor on the "P" |ocated at the right
corner of the display screen and press the UP key, this wll
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save the waypoint data into the menory. To enter other
waypoi nts, nove the cursor back to the waypoint designator field
and change the designator nunber.

b When this is done, the |abel wll appear as
"UNUSED"' and all field values will be shown in the default node.
Remenber, that each individual waypoint nust be saved into
menory.

(b) Page two, WAypoi nt datum and magneti c vari ance
page. This page allows for the entry of the datum and the
magnetic variation associated with the waypoint. There are four
lines on this page of which three Iines can be programed by the
user.

1 Line 1 - Waypoint nunber and datum This line
shows the waypoi nt nunber that the user assigned to that
speci fic waypoi nt and the datum | abel where that waypoint is
| ocated. The datumis the only alterable field for this |line.
Remenber that the datum for the desired waypoint is found in the
mar gi nal information on the map.

2 Line 2 - Datumidentifier. This Iine displays
the datum nanme that is associated with the | abel the user
sel ected for that specific waypoint.

3 Line 3 - Magnetic variance. The magnetic
vari ance can be entered manually on this line or left with no
magnetic variance. |If no value is entered then the variance
will be calculated automatically. Wen the waypoint is |ocated
in a different 100,000 neter square from your current position
enter the magnetic variance for the area the waypoint is | ocated
in.

4 Line 4 - Coordinate system This |line shows
whi ch system you desire to |ocate your waypoint. W will select
MGRS- New for navigating with the mlitary map. The second part
of this line contains a CLR (Clear) command to erase any
information fromthis page. Use this page to clear the fields
and reprogram the correct information. Changing screens wll
automatically save the second page of the waypoint informtion.

(2) Waypoints that are already stored into the PLGR
can be edited by selecting the EDI T node fromthe waypoi nt nenu
When this is done the user may sel ect the waypoi nt nunber he
wi shes to change and then enter the new information in the sane
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manner as in the ENTER node. |If you enter and store information
that is unrecogni zable to the PLGR, such as an incorrect grid
zone designator or square identifier, a nessage will appear on
the screen as "Wxx Not Defined."

c. Navigate From One Position to Another Using the AN PSN-

11

(1) The first step in using the ANVPSN-11 to navigate is
to press the NAV key. VWhen you sel ect the NAV node, the PLGR
wll automatically return to the nost recently used screen in
t he NAV node.

(2) If the desired screen is not visible when you sel ect
t he NAV node, press either the NAV or UP key until the first
page of the navigation screen is displayed.

(3) In each navigation node, you only need to enter the
destinati on waypoint. The AN/ PSN-11 will automatically display
the data you will need to navigate from your present position to
t he desired waypoint.

(4) There are three navigational nodes: Slow, 2D Fast,
and 3D Fast. Along with the navigation nodes there are five
met hods of navigation: Direct, CRS TO, CRS FROM RTE, and
APPROACH. It is necessary to be famliar with each of the four
screens as they all look simlar. W wll discuss the first two
nodes and the first four nethods; the 3D Fast node and the
APPROACH net hod are used for navigation and parachuting

operations and will not be covered in this class. You nust
remenber that when selecting a navigation node, an appropriate
navi gati on nethod nust also be selected. W will first discuss

the 2D Fast node along with the four nethods.

(a) 2D Fast, Direct. This node and nmethod w ||
all ow the user to navigate to any of the desired waypoints in a
straight line fromthe user's present position. The user can
use this node and nethod for navigation by foot or vehicle
novenment. This node has four pages of infornmation.

1 Page 1, Mde and waypoi nt.

a Line 1 - Mde and nmethod. This line
di splays the options the user selected to navigate. |If the user
desires he may change either the node, method, or both.

[11-15



b Line 2 - Waypoint and | abel. The waypoi nt
that the user desires to navigate to will be displayed on this
line along with its associated |label. This line is also
alterable by the user.

2 Page 2. This page gives the user the
i nformati on needed to navigate to the desired waypoint. This
page has four lines of information. None of the fields are
changeabl e by the user

a Line 1 - Waypoint |abel and estimted
position error. This line shows the |abel that the user has
assigned to the waypoi nt being navigated to and shows the
estimted position error (EPE) of the cal cul ati ons made by the
PLGR. The position error will either be shown as a Fi gure of
Merit (FOM or in real units, depending upon what the user
programed under the setup options.

b Line 2. The first part of line 2 shows the
azimuth from your current position to the waypoi nt being
navi gated to. The second field of this |line shows the ground
speed of the unit/user. |If the ground speed is less than 1.5
KPH, then this line will read NV A for both fields.

c Line 3. The third line shows the current
azimuth that the user/unit is traveling on. To navigate to the
desi gnated waypoint, lines two and three should read relatively
cl ose to each other.

d Line 4 - Steering angle. This line shows
the angle that the user needs to nove to get back onto the
desired course to the waypoint. Direction of travel wll be
shown as an arrow pointing left or right.

3 Page 3. Page 3 contains information that the
user can use to predict tinme, range, and accuracy of navigation.
Thi s page has four |ines that cannot be altered.

a Line 1 - RNG (Range). This line will show
the range that the user has to travel to get to the designated
waypoi nt. As you get closer to your destination the range
shoul d continually decrease.

b Line 2 - TTG (Time-to-go). The time-to-go
is atinme that is conputed by the GPS using the range and
velocity to predict the elapsed time until arrival at the
destination waypoint. The tinme-to-go will not cal cul ate unl ess
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the speed of the receiver is 1.5 KPH or greater. Once the
destination waypoint is selected and the receiver/user is
traveling at the required rate of speed the TTG w ||
automatically conmpute and be displayed. The TTGw Il display a
maxi mum of 99 hours, 59 m nutes, and 59 seconds. |If the speed
of the receiver/user drops below 1.5 KPH, then the TTG wi ||

di splay an N A.

c Line 3 - ELD (Elevation difference). The
el evation difference will show the vertical distance, up or
down, from your present position to the selected waypoint.

d Line 4 - MMD (Mnimum m ss distance). Wen
t he speed of the receiver is above 1.5 KPH, the GPS will conpute
the mninmm di stance that the user will mss his target by if
he continues on his present azinmuth. |If the speed of the
unit/user falls below 1.5 KPH this field will show N A

4 Page 4. This final page gives additional
navi gation informati on that the user may need. Page 4 has four
lines of data.

a Line 1. This line shows the destination
waypoi nt and the estinated position error.

b Line 2 - SR (Slant range). The slant range
is the distance between the user/unit to the designated
waypoint, with the elevation difference factored in. This line
will also show VA if the destination waypoi nt does not have an
el evati on entered.

c Line 3. The third line shows the current
AZ (azinmuth) that the user/unit is traveling on.

d Line 4 - ELA (Elevation angle). This line
di splays the angle, up or down, fromthe user's present position
to the destination waypoint. This line will show NVAif the
destinati on waypoi nt does not have an el evati on entered.

(b) 2D Fast, Course To. This node and nethod is
used to navigate along a desired course into a destination
waypoi nt. This node and nethod can be used to navigate fromthe
user's present position into a designated area such as an entry
route.
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1 Page 1, Mode and waypoint. This page has
three |ines.

a Line 1 - Mde and nethod. Line 1 displays
the options the user selected to navigate. |If the user desires
he may change either the node, nethod, or both.

b Line 2 - Wypoint and |abel. The waypoi nt
that the user desires to navigate to will be displayed on this
line along with its associated label. This line is also
alterable by the user.

c Line 3. This line wll display the desired
azinmuth that the user wants to travel on. This line is user
alterable so you may input the desired course.

2 Page 2. This page gives the user the
i nformati on needed to navigate to the desired waypoint. This
page has four lines of information. None of the fields are
changeabl e by the user

a Line 1 - Waypoint |abel and estimted
position error. This line displays the | abel that the user has
assigned to the waypoint being navigated to and shows the
estimated position error (EPE) of the cal cul ati ons made by the
PLGR. The position error will either be shown as a FOM or in
real units, dependi ng upon what the user programred under the
setup options.

b Line 2. The first part of this line shows
the azimuth fromyour current position to the waypoint being
navigated to. The second field of this |line shows the ground
speed of the unit/user. |[If the ground speed is less than 1.5
KPH, then this line will read N A.

c Line 3. The third line shows the current
azinmuth that the user/unit is traveling on. To navigate to the
desi gnated waypoint, lines two and three should read relatively
cl ose to each other.

d Line 4 - Cross Track Error (XTE). This
i ne display shows the distance right or left that the user is
off his intended course. This will be shown as XTE R for right
or XTEL for left. To get back on the desired course nove the
di stance shown, opposite of the cross track error, until four
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di anonds appear in this field. The dianonds indicate you are on
the desired course.

3 Page 3. This page contains information that
the user can use to predict tinme, range, and accuracy of
navi gati on. This page has four lines that cannot be altered.

a Line 1 - RNG (Range). This is the range
that the user has to travel to get to the designated waypoint.
As you get closer to your destination the range should
continually decrease.

b Line 2 - TTG (Tinme-to-go). The time-to-go
is atim that is conputed by the GPS using the range and
velocity to predict the elapsed tine until arrival at the
destinati on waypoint. Renmenber the tinme-to-go will not
cal cul ate unless the speed of the receiver is 1.5 KPH or
greater.

c Line 3 - ELD (Elevation difference). Thi s
i ne displays the vertical distance, up or down, from your
present position to the sel ected waypoint.

d Line 4 - MMD (Mninumm ss distance). This
is the distance that the user will mss his target by if he
continues on his present azi nuth.

4 Page 4. This final page gives additional
navi gati on information that the user may need. Page four has
four |lines of data.

a Line 1. This line shows the destination
waypoi nt and the estinmated position error.

b Line 2 - SR (Slant range). The slant range
is the distance between the user/unit to the designated
waypoint, with the elevation difference factored in. This line
wll display YA if the destination waypoint does not have an
el evati on entered.

c Line 3. The third Iine shows the current
azimuth that the user/unit is traveling on.
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d Line 4 - ELA (Elevation angle). This line
di splays the angle, up or down, fromthe user's present position
to the destination waypoint. This line will show NVAif the
destinati on waypoi nt does not have an el evati on entered.
(c) 2D Fast, Course From This node and nmethod is
used to navigate along a desired course away from a desi gnat ed
waypoi nt .

1 Page 1, Mode and waypoint. This page has
three |ines.

a Line 1 - Mde and nethod. Line 1 displays
t he options the user selected to navigate; if the user desires,
he may change either the node, nmethod, or both.

b Line 2 - Waypoint and | abel. The waypoi nt
that the user desires to navigate away fromw || be displayed on
this line along with its associated label. This line is also
alterable by the user.

c Line 3. The desired course fromthe
destination that the user wants to travel on will be displayed
on this line. This line is also user alterable so you may i nput
t he desired course.

2 Page 2. This page gives navigation
information to nove away fromthe desired waypoint. This page
has four lines of data. None of the fields are changeabl e by
t he user.

a Line 1 - Waypoint |abel and estimted
position error. This |line shows the |abel that the user has
assigned to the waypoint being navigated to and shows the
estimted position error (EPE) of the user/unit.

b Line 2. The first part of this line wll
show the azinmuth that the user is presently on. The second
field of this |ine shows the ground speed of the unit/user.
Remenber, if the ground speed is less than 1.5 KPH, this line
wll read N A

c Line 3. The third |ine shows the current

azimuth that the user has defined as his route of travel. To
navi gate away fromthe designated waypoint, on the desired
course, lines two and three should read relatively close to each
ot her.
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d Line 4 - XTE (Cross Track Error). This
di spl ay shows the distance right or left that the user is off
his intended course. This will be shown as XTE R for right or
XTE L for left. To get back on the desired course nove the
di stance shown, opposite of the cross track error, until four
di anonds appear in this field. The dianonds indicate you are on
t he desired course.

3 Page 3. This page contains informtion that
the user can use to see the range fromthe waypoi nt and
el evation difference. This page has two |ines that cannot be
al tered.

a Line 1 - RNG (Range). This is the range
that the user has traveled away from desi gnated waypoi nt.

b Line 2 - ELD (Elevation difference). This
line will show the vertical distance, up or down, fromthe
desi gnat ed waypoint to your present position.

4 Page 4. This final page provides additional
navi gation information that the user may need. It has four
i nes of data.

a Line 1. This line displays the waypoint
that the user is navigating away from and the esti mated position
error of the user/unit.

b Line 2 - SR (Slant range). The slant range
is the distance between the user/unit and the designated
waypoint, with the elevation difference factored in. This line
will show NV Aif the designated waypoi nt does not have the
el evati on entered.

c Line 3. The third Iine shows the current
AZ (azimuth) that the user/unit is traveling on.

d Line 4 - ELA (Elevation angle). This line
di spl ays the angle, up or down, fromthe user's present position
fromthe designated waypoint. This line will also display NV A
if the designated waypoi nt does not have an el evati on entered.

(d) 2D Fast, Route Leg. In the WP nbode the user has

the option to define a route using the waypoints entered into
the PLGR. The 2D Fast Route is used to navigate along that
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course. Each leg of the route has four pages of navigational
information available to the user.

1 Page 1, Mode and route leg data. This page
has four |ines.

a Line 1 - Mdde and nethod. The first field
of this line displays the options the user selected to navigate;
if the user desires he may change either the node, nethod, or
both. The second field displays the leg of the route that is
currently being navigated on.

b Line 2 - Waypoint and | abel. The waypoi nt
that the user desires to navigate fromwl| be displayed on this
line along with its associated |label. This line is not
alterable, as the user has already defined the leg of the route
under the WP ROUTE opti on.

c Line 3. This is the waypoint and its
associ ated | abel that the user is navigating to that was defi ned
as the destination waypoint for |eg one of the route.

d Line 4 - Direction of travel along the
route. The user can determ ne which way he wants to navi gate on
the route, either start to end or end to start.

2 Page 2. This page gives the user the
i nformati on needed to navigate to the desired waypoint. This
page has four lines of information. None of the fields are
changeabl e by the user

a Line 1 - Waypoint |abel and estimted
position error. This |line shows the |abel that the user is
navi gating to and shows the estimated position error (EPE) of
the cal cul ati ons made by the PLGR.  The position error wl|
either be shown as a Figure of Merit (FOM or in real units,
dependi ng upon what the user programed under the setup options.

b Line 2. The first part of this Iine shows
the azinmuth that the user is presently on. The second field of
this line shows the ground speed of the unit/user. |If the
ground speed is less than 1.5 KPH, then this line will read NA

c Line 3. The third Iine shows the azinuth
directly between the two waypoints. To navigate to the
desi gnated waypoint, lines two and three should read relatively
cl ose to each other.
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d Line 4 - XTE (Cross Track Error). This
di spl ay shows the distance right or left that the user is off
his intended course. This will be shown as XTE R for right or
XTE L for left. To get back on the desired course nove the
di stance shown opposite of the cross track error until four
di anonds appear in this field. The dianonds indicate you are on
t he desired course.

3 Page 3. This page contains information that
the user can use to predict tinme, range, and accuracy of
navi gati on. This page has four lines that cannot be altered.

a Line 1 - RNG (Range). This is the range
that the user has to travel to get to the designated waypoint.
As you get closer to your destination the range should
continually decrease.

b Line 2 - TTG (Tinme-to-go). The TTGis the
time that is conputed by the GPS using the range and velocity to
predict the elapsed tine until arrival at the destination
waypoi nt. Renmenber the TTGw Il not cal cul ate unless the speed
of the receiver is 1.5 KPH or greater.

c Line 3 - ELD (Elevation difference). This
i ne shows the vertical distance, up or down, from your present
position to the sel ected waypoi nt.

d Line 4 - MMD (Mnimmm ss distance). This
is the distance that the user will mss his target by if he
continues on his present azi nmuth.

4 Page 4. This final page will give additional
navi gati onal information that the user may need. It has four
i nes of data.

a Line 1. This line will show the
destinati on waypoint and the estimated position error of the
user.

b Line 2 - SR (Slant range). The SR is the
di stance between the user/unit to the designated waypoint, wth
the el evation difference factored in. This line will show N A
if the destination waypoint does not have an el evati on entered.
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c Line 3. The third line shows the current
azinmuth that the user/unit is traveling on.

d Line 4 - ELA (Elevation angle). This line
will display the angle, up or down, fromthe user's present
position to the destination waypoint. This line will show N A
if the destination waypoint does not have an el evation entered.

(e) Slow navigation. This node is used with the
four navigational nodes previously discussed. It is used when
the ground or air speed of the unit/user is below 1.5 KPH.  This
node can be applied to navigation over rough terrain or
mount ai ns, reconnai ssance when novenent is slow, or by hovering
aircraft. Each nethod of navigation is reduced to the first two
pages of information as in the 2D Fast node, all other
i nformati on cannot be conputed due to the slow speed of the
unit/user. The pages are available and are identical to the
associ ated pages in the 2D fast node, and the information is
interpreted the sane.

d. Perform Position Fixes Wth the AN/ PSN-11

(1) By performng position fixes, the user will be able
to locate his position with the accuracy of a ten-digit grid
coordinate. This will enable the user to identify where he is

at within sixteen neters. Renenber, this accuracy depends on
t he nunber of satellites being tracked, and if crypto keys have
been entered into the unit.

(a) First press the POS key. Once again, when the
AN/ PSN-11 is turned on it begins to track satellites to acquire
the user's present position. Also renmenber that when the PLGR
is in the FIX node, and the unit has acquired the present
position, the unit will return to the standby node and power
down after the | ast keystroke was entered. This npbde has three
pages, and they are as foll ows:

1 Page 1, Position information. This page has
four lines of displayed information.

a Line 1 - Operating node and position error.
This line shows the operating node that the user established in
the setup node and the estimated position error. |If the unit is
not tracking enough satellites to performthe fix, then the
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estimted position error will be replaced by the word "OLD" as
the latest position fix.

b Line 2 - Gid zone designator and
coordi nate system This is the actual grid zone desi gnator
derived fromthe Universal Transverse Mercator (UTM for the
area that the user is presently in. The second field shows the
coordi nate systemthat the user entered in the setup node.

c Line 3 - Gid Square and Coordinate. This
l'ine displays the actual 100,000 neter square identifier that
the user is operating in. The second part of this line is the
conputed ten-digit grid coordinate where the user is actually
at .

d Line 4 - Elevation and reference. This
| ine shows the elevation of your present position and the
reference systemthat the user selected in the setup node,
either MSL or Datum Be aware that if the PLGR is tracking
three satellites, the altitude can be entered nmanually using the
L/R and Up/Dn keys. This is the only line of this screen that
can be manually altered. |If four of nore satellites are being
tracked the elevation will be conputed automatically.

2 Page 2, Tinme, date, azimuth, and ground
speed.

a Line 1. This is the time according to the
| ocal offset the user programmed in the setup node and the error
of the time cal culation nade by the satellite.

b Line 2. This line shows the day, nonth,
and year and the actual day of the week.

c Line 3 - TRK (Tracking) azinmuth. This is

the actual azinuth that the unit/user is currently noving on.
| f nmovenent is less than 1.5 KPH "SPEED TOO SLOW wi |l be
di spl ayed on this |ine.

d Line 4 - GS (Gound speed). This line wll
di splay the actual speed of the user/unit. |If the novenent is
less than 1.5 KPH then this line will be bl ank.

3 Page 3, Satellite track/search and al manac
age.
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a Line 1 - Track/Search

b Line 2. This line displays the |ID nunbers
of the satellites being tracked on the left side of the slash
mark and the satellites being searched for on the right side of
t he slash mark.

c Line 3 - #VIS (Visible SV s) #G00OD (Heal t hy
SV's). The #VIS shows the total nunber of satellites in the sky
that are visible to the unit. The #GOOD is the nunmber of the
visible satellites that are in a healthy status.

d Line 4 - ALMAGE. This is the nunber of
days that the satellite data has been stored into the PLGR  The
almanac is a map of the sky where the satellites are | ocated
during any given tinme. This is used so that when the unit is
turned on it will acquire satellites faster

e. Determne the Range, Azinuth, and El evation Difference to
Waypoi nts

(1) The AN/ PSN-11 can al so determ ne the range, azimuth,
and el evation difference to any of the waypoints that are
programed into the receiver.

(a) To determne the range, azinmuth, or elevation
difference first press the WP key and sel ect the DI ST opti on.
When this screen is accessed you will notice that there are four
i nes of information.

1 Line 1 - Mde and waypoint selection. The
first field displays the distance node and the second field
di spl ays the waypoint that you want to measure from and the
waypoi nt you wish to neasure to. This is the only field that
t he user can change, all other fields are displayed
automatically. The LEFT/RI GHT and UP/ DOWN keys are used to
change the first waypoint to read 00. This will "tell"” the PLGR
you wi sh to nmeasure distance to waypoints from your present
position. Next, change the second field to the target waypoi nt
that you want to neasure distance to.

2 Line 2 - Range. This line displays the range
fromyour present position to the target waypoint.
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3 Line 3 - Azimuth. This is the actual azinuth
from your present position to the selected waypoint.

4 Line 4 - Elevation Difference. This line
shows the actual vertical difference, up or down, from your
current position to the selected waypoint. |[If the waypoints do
not have el evation entered then this line will read N A

4. ERASE (ZERO ZE) THE AN/ PSN-11 MEMORY

a. There may be tinmes when, for security reasons, you nmay
have to erase (zeroize) the PLGR nenory. Caution should be used
in making this decision, as this procedure will destroy all data
entered into and collected by the AN PSN-11 receiver including
all crypto keys. Since all data has been erased it wll take
approximately twenty mnutes to begin tracking satellites,
reprocess the internal data, and obtain a position fix.

b. To erase (zeroize) the PLGR nenory, press the CLR/ MARK
and the NUM LOCK keys at the sanme tine. This will bring up the
zeroi ze display. VWhen this display is shown you have two
opti ons:

(1) Press the ON key to cancel the zeroize process and
bring up the previous display.

(2) Press the OFF key to activate the zeroize, and
destroy all data. Wen the OFF key is pressed a nessage wi |
conme up displaying, zeroize passed or zeroize failed. |If the
fail message is displayed, performthe zeroi ze process again.
When a zeroize is perforned, all data can be reprogramred by the
user or acquired fromsatellite data. However, CRYPTO cannot be
recovered and nust be entered by a CMS custodi an.

5. TURNI NG OFF THE AN/ PSN- 11.

a. \When not in use the AN/ PSN-11 receiver should be turned
off to conserve battery life.

(1) First, press the OFF key. When the OFF key is

selected the PLGR will display a thirty second countdown
nmessage.

(2) You may press the ON key to return the PLGR to the
previous display during this countdown w thout |osing any
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satellite tracking. You may al so press the OFF key again to
i medi ately turn the PLGR off.
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